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Recently the frequency chains based on femtosecond lasers were developed [16] . One of approaches of realization of frequency chain is stabilization of pulse repetition rate by microwave Cs or Rb standards [16] . By using the approach developed by Kocharovskaya and Khanin [1] , it is possible to create all optical reference frequency chain [7] .
As it was predicted in [1] , a comb of short optical pulses interacting with a three-level atom can effectively excite coherence between ground states b and c when the ground states splitting is a multiple of the pulse repetition frequency, 1IT, namely, w,b = 2wrp/T, where p is integer number. If intensity of laser radiation is sufficiently high, the coherence is excited, and the medium becomes transparent to the laser field. Here we experimentally show a possibility of the EIT in a resonance atomic medium by using a mode-locked diode laser generating comb of picosecond pulses.
Results
The experimental setup is shown schematically in Fig. 1 . We use an actively mode locked external cavity diode laser tuned to the vicinity of the 5S112 -+ 5P3/2 (D2) transition of 85Rb to produce the comb of short optical pulses. Properties of mode locked diode lasers are described in the review [17] . The laser assembly of is similar to the Littman-Metcalf configuration [18] . It is a three-mirror laser cavity that consists the antireflection coated diode laser, a collimation lens, a diffraction grating (1200 grooves/mm, blaze angle 37 degrees) and external mirror. The spectral width of optical feedback is chosen as broad as 20 GHz which is more than the HF splitting of 85Rb. Mode separation is tuned by variation of the cavity length to 506 MHz which is close to one sixth of the HF splitting (6th sub-harmonic). Mode-locked operation is achieved by modulating the diode laser current near this frequency. When the modulation frequency is changed, the repetition rate is also changed. Spectral distribution of of our laser is covered hyperfine components of 85Rb ground state, 5S112, (wavelength 780 nm, ground state hyperfine (HF) splitting 3035.7 MHz).
The laser pulses are measured by an optical sampling oscilloscope. Typical pulses are shown in Fig.2 . Time resolution of the oscilloscope is about 200 ps. One can see that the du'ration of the observred pulses is defined by resolution of the oscilloscope. It is clear that the duration of observed pulses is less than 200 ps.
The laser beam is sent into a glass cell (I = 2.5 cm) with natural abundance of 87Rb and 85Rb. To increase QTuC5 the density of rubidium atoms the cell is heated to 60 C. The cell is installed in a three-layer magnetic shield. The transmission of the cell was studied by using a heterodyne technique. Beat note at frequencies close to ground state HF splitting was recorded. Signal from a fast photodiode is sent to micro-wave spectroanalyzer which used as narrow-band micro-wave amplifier with central frequency 3035.7 MHz and bandwidth 3 MHz.
Signal from spectroanalyzer was recorded by a digital oscilloscope. When modulation frequency is scanned around 506 MHz the variation of transmitted laser power is observed.
Observed EIT resonance for 0.2 mW average power is presented in Fig. 3a . To reduce a possible field broadening we decreased average power to 0.05 mW. The result is shown in Fig. 3b [5] .
The anplitude of pulses propagating through the cell depends on the repetition rate lIT. When the repetition rate corresponds to the sub-harmonic of HF splitting, Wcb = 127r/T, absorption of the cell decreases; i.e. the EIT for the comb of optical pulses is observed.
This experimental result can be easily understood by means of so-called "dark state", a linear combination between sub-levels of ground states which is decoupled from the external field. We have shown that a comb of short pulses can induce atomic coherence in a resonance atomic medium, and this coherence leads to electromagnetically induced transparency. The width of the EIT resonance is determined by the relaxation rate of coherence between ground stateslb) and Ic), and it would be dramatically reduced if an appropriate Rb cell with a buffer gas would be used. In literature the observation of the EIT width below 40 Hz is reported in [5] . It confirms that mode locked lasers can be used to create narrow EIT resonances, and on the next step the repetition rate should be locked to the EIT resonance frequency.
Narrow transparency resonances obtained here with a comb of short pulses can be used for the most applications, where the EIT has advantages, for example, magnetometery [6,101 atomic clock [8, 9] , and frequency chain [7, 16] .
In summary, a technique based on mode locked laser was applied to observe narrow EIT resonances in Rubidium vapor. This technique can be used for realization an all-optical reference frequency chains by using femtosecond lasers. Another application can be realization of a compact atomic clock with modelocked diode laser. In this case a fiber may be used as the external cavity. Period between pulses is about 2 ns which is six times larger than a period of oscillation of the coherence between sublevels of the ground state. Fig. 3 . Transmission of laser radiation vs repetition rate of short optical pulses. Repetition rate changes around 506 MHz, which is one sixth of the HF splitting (6th sub-harmonic).
